Intrinsic and extrinsic factors in estrogen action in human breast cancer: role of polyamines and pituitary factors.
Although polyamines are important in regulating proliferation of mammalian cells, their role in hormone induction of cell growth has not been delineated. In the estradiol-responsive human breast cancer cell line, T-47D clone 11, estradiol (10(-10) M) was able to stimulate cell proliferation and the activity of ornithine decarboxylase (ODC), the first and rate-limiting enzyme in the biosynthesis of polyamines. alpha-Difluoromethylornithine (DFMO), a specific inhibitor of ODC, blocked the estradiol-induced cell proliferation and ODC activity. Exogenous addition of putrescine, the natural product of ODC, rescued the inhibitory effect of DFMO. In addition, DFMO abolished the estradiol-induced growth of several other estrogen-responsive human breast cancer cell lines but did not affect the growth of hormone-independent cell lines. Further, a serum factor was found to be required for estradiol to exert its effect. To gain insight into the nature of this and possibly other extrinsic factors involved, the effect of estradiol on the proliferation of T-47D cells transplanted into athymic nude mouse was evaluated. In this in vivo system, estradiol alone produced only moderate growth of the human breast tumor. The simultaneous transplantation of a prolactin (PRL)- and growth hormone (GH)-secreting rat pituitary tumor or normal rat pituitary glands at a different site dramatically potentiated the effect of estradiol on the growth of the breast tumor xenograft. Purified PRL or GH were without effect, indicating that the active pituitary factor is neither PRL nor GH. Further, conditioned medium from rat pituitary tumor cells potentiated the mitogenic effect of estradiol on T-47D and several other estrogen receptor-positive human breast cancer cell lines in vitro under serum-free condition. In conclusion, we have identified both intrinsic (polyamines) and extrinsic (pituitary/serum) factors that are importance for estrogen to exert its mitogenic action. The next goal will be to elucidate the mechanisms of action of these molecules in the modulation of estrogen action.